Hippocampal NR3C1 DNA methylation can mediate part of preconception paternal stress effects in rat offspring.
Many studies have been shown that maternal stress during pregnancy and in early life period influences offspring in the behavioral and molecular aspects in human and animal models. Recent research has indicated that the environmental condition of males before conception has effects on next generations. We evaluated whether preconception paternal stress (PPS) could influence on hippocampal glucocorticoid receptor gene (GR), (NR3C1) expression, corticosterone response and behavioral outcomes of their offspring. For this purpose, adult male rats were subjected to daily 10min session of forced swimming for 21 consecutive days. Then, two parental breeding groups were formed: stressed father (SF) and non-stressed father (NSF) or control group. 30-day-old pups were tested for anxiety-like behavior by using the elevated plus maze (EPM). Serum corticosterone level was also measured by ELISA. Hippocampal NR3C1 DNA methylation, gene and protein expression were respectively assayed by methylation sensitive restriction enzymes (Real Time PCR), Reverse Transcriptase PCR (RT-PCR) and Western-blotting in all groups. More anxiety-related behavior, serum corticosterone concentration, DNA methylation levels of NR3C1 and lower expression of this gene were significantly observed in paternally stressed pups compared to control pups. As well, molecular changes were more pronounced in male pups compared to female pups. Our results revealed that paternal stress prior to conception has a negative effect on molecular, hormonal and behavioral outcomes in their offspring.